The decadal mean circulation in the northern North Atlantic was assessed for the early 21st century from repeated ship-based measurements along the Greenland-Portugal OVIDE line, from satellite altimetry and from earlier reported transports across 59.5°N and at the Greenland-Scotland sills. The remarkable quantitative agreement between all data sets allowed us to draw circulation pathways with a high level of confidence. The North Atlantic Current (NAC) system is composed of three main branches, referred to as the northern, central and southern branches, which were traced from the Mid-Atlantic Ridge (MAR), to the Irminger Sea, the Greenland-Scotland Ridge and the subtropical gyre. At OVIDE, the northern and central branches of the NAC fill the whole water column and their top-to-bottom integrated transports were estimated at 11.0 ± 3 Sv and 14.2 ± 6.4 Sv (1 Sv = 106 m3 s-1), respectively. Those two branches feed the cyclonic circulation in the Iceland Basin and the flow over the Reykjanes Ridge into the Irminger Sea. This cross-ridge flow was estimated at 11.3 ± 4.2 Sv westward, north of 58.5°N. The southern NAC branch is strongly surface-intensified and most of its top-to-bottom integrated transport, estimated at 16.6 ± 2 Sv, is found in the upper layer. It is composed of two parts: the northern part contributes to the flow over the Rockall Plateau and through the Rockall Trough towards the Iceland-Scotland Ridge; the southern part feeds the anticyclonic circulation towards the subtropical gyre. Summing over the three NAC branches, the top-to-bottom transport of the NAC across OVIDE was estimated at 41.8 ± 3.7 Sv.
Please note that this is an author-produced PDF of an article accepted for publication following peer review. The definitive publisher-authenticated version is available on the publisher Web site.
pathways on the eastern flank of the Reykjanes Ridge. The associated transport was estimated at 3.2 ± 0. 
INTRODUCTION
The subpolar gyre (SPG) of the North Atlantic Ocean plays an important role in the climate system by setting the properties of the water masses constituting the lower limb of the meridional overturning circulation (MOC). Indeed, it is the place of gradual transformation of the subtropical water carried northward in the upper North Atlantic Current (NAC) into Subpolar Mode Water (SPMW) (McCartney and Talley, 1982; Brambilla and Talley, 2008) .
The densest variety of SPMW is the Labrador Sea Water (LSW) that, along with the overflow waters from the Nordic Seas, is the main constituent of the cold branch of the MOC. The SPG is also the most important site of anthropogenic carbon dioxide storage (Pérez et al., 2010; Pérez et al., 2013; Khatiwala et al., 2013) . The main features of the subpolar North Atlantic
Ocean (SPNA) circulation are shown in Figure 1 . This sketch was adapted from García-Ibáñez et al. (2015) by including recent observations on the NAC (e.g. Roessler et al., 2015) and some of the results of the present study.
As sketched in Figure 1 , the waters of subtropical origin carried northward by the NAC are joined by waters of subpolar origin in the Northwest Corner region where those waters mix together (Dutkiewicz et al., 2001; de Boisséson et al., 2010) , illustrating the dual role of the NAC in being both the upper limb of the MOC, connecting subtropical and subpolar latitudes, and the southern limb of the cyclonic subpolar gyre. Downstream, the NAC flows eastward in several branches (Rhein et al., 2011; Roessler et al., 2015) with circulation pathways strongly constrained by bathymetry. At the MAR, three branches of the NAC have been reported to be quasi-locked to the Charlie-Gibbs Fracture Zone (CGFZ, 52°-53°N), the Faraday Fracture Zone (FFZ, 50°-51°N) and the Maxwell Fracture Zone (MFZ, 48°N) (e.g. Bower and von Appen, 2008; Harvey and Arhan, 1988; Sy et al., 1992; Pollard et al., 2004) .
The NAC branches crossing the MAR at the CGFZ and FFZ have been reported to head northeastward to the central Iceland Basin, the Rockall Plateau and the Rockall Trough 7 (Flatau et al., 2003; Orvik and Niiler, 2002; Pollard et al., 2004; Volkov and van Aken, 2005; Hakkinen and Rhines, 2009) , while the MFZ branch has been reported to veer southward in the West European Basin (Paillet and Mercier, 1997 ; Figure 1 ). Overall, the circulation is cyclonic north of the NAC and anticyclonic south of the NAC. The anticyclonic flow around the Reykjanes Ridge (Bower et al., 2002) continues into the Irminger Sea and joins the EastGreenland Irminger Current (EGIC) off the coast of Greenland (Lherminier et al., 2007) . The cyclonic circulation in the Irminger Sea -the Irminger gyre -was extensively studied by Våge et al. (2011) .
Despite the growing number of observations acquired over recent decades in the SPNA, certain features of the SPNA circulation remain poorly documented. For example, as reviewed by Roessler (2013) , the NAC transport estimates east of the MAR are few (Yaremchuk et al., 2001; Lherminier et al. 2007 Lherminier et al. , 2010 Gourcuff et al., 2011) . They strongly depend on the lateral and vertical limits used to define the NAC and on the temporal and spatial resolution of the data. Transports around and over the Reykjanes Ridge are debated:
combining hydrographic sections and current measurements, Lherminier et al. (2010) and Sarafanov et al. (2012) suggested a transport of ~10 Sv from the Iceland Basin to the Irminger Sea north of ~59°N while, analyzing repeated SADCP sections and satellite altimetry, Chafik et al. (2014) concluded to a very little transport in the 0-400m layer north of ~60°N.
Nevertheless, robust benchmarks based on observations are required for the evaluation of ocean general circulation models that show contrasting representations of the circulation in the SPNA. Examples of the difficulty for eddy-resolving (1/6°-1/10°) models to correctly represent the circulation are found in the Northwest Corner region, southeast of Newfoundland (Worthington, 1976) , and along the pathways followed by the warm and salty subtropical water transported by the NAC to the Irminger Sea (Treguier et al., 2005; Rattan et al., 2010) . In this study, we estimated and analyzed the time-averaged circulation between
Greenland and Portugal computed from 6 summer repeats of the OVIDE (Observatoire de la
Variabilité Interannuelle à Décennale) section, carried out over the 2002-2012 decade ( Figure   1 ), and we analyzed associated circulation patterns based on a larger data set. This study 9 complements previous analyses by Våge et al. (2011 and Chafik et al. (2014) across OVIDE was obtained from summer cruises only and the limitations of our study are the same as those discussed in detail by Sarafanov et al. (2012) . Nonetheless, no abrupt circulation shift similar to that observed in the mid-1990s was reported during 2002-2012.
During this decade, the North Atlantic Oscillation (NAO), which is the main atmospheric driver of the SPNA variability (see e.g. Sarafanov, 2009 for a discussion on the SPNA response to NAO), showed an interannual variability but no clear trend and averaged out to zero over the period. During 2002-2012, the surface circulation and the MOC in the SPNA were consistently weaker and the SPMW was consistently warmer and saltier than in the early 1990s (Hakkinen and Rhines, 2009; Mercier et al., 2015; Thierry et al., 2008; de Jong et al., 2012) . Averaging over a 10-year period is also consistent with the frequency spectra of the MOC and Deep Western Boundary Current (DWBC) in the SPNA that show a significant quasi-decadal signal, suggesting a relation with the quasi-decadal mode of the NAO Kartstensen et al., Pers. Comm.) .
This article is organized as follows. After presenting the data and methods in Section 2, we discuss the time-averaged velocity and transport estimates across OVIDE in Section 3.
Then, in Section 4 we discuss the results and present schemes synthesizing the circulation based on a larger data set. Section 5 concludes the article.
DATA AND METHODS

OVIDE hydrographic and ADCP measurements
The hydrographic and velocity data source is the WOCE A25 Greenland-Portugal (Lherminier et al., 2007) .
The rosette was equipped with a 150 kHz downward looking and a 300 kHz upwardlooking RD Instruments lowered acoustic Doppler current profiler (LADCP), except in 2012
where two 300 kHz LADCP were used. Both LADCPs returned data at every station. The LADCP data were processed using the inverse method developed by Visbeck (2002) . The reader is referred to Lherminier et al. (2007) for a detailed presentation of the LADCP data processing. The barotropic tides were removed from the SADCP and the LADCP data using the TPXO Global Tidal solutions (Egbert and Erofeeva, 2002 
Inverse modeling
The measurements along the OVIDE section were presented and analyzed in terms of circulation variability by Lherminier et al. (2007) , Lherminier et al. (2010) , Gourcuff et al. (2011) and Mercier et al. (2015) . In those studies, estimates of the absolute geostrophic velocity fields orthogonal to the section were obtained with an inverse model that combined the hydrography and SADCP data with an overall volume conservation constraint of 1 ± 3 Sv across the section (Lherminier et al., 2007) . In the surface layer, the velocity field includes an The gray patch at the bottom of the upper panel is proportional to the surface eddy kinetic energy estimated from altimetry data. The thin vertical gray lines locate the isotachs of zero velocity used to delimit regions for transport computations in Figure 5 and 
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Gridding and averaging
The same stations were occupied during each of the 6 OVIDE cruises except when bad weather or the presence of sea-ice on the Greenland shelf forced the ship to deviate from the nominal cruise plan. Because these deviations prevented a straightforward averaging of the data, we implemented Våge et al. (2011) procedure that was designed to cope with such difficulty. We defined a reference track and moved all the stations located apart on it. Then, we linearly interpolated the station data on a regular horizontal × vertical grid before averaging the data over time. The method is detailed below. The temperature, salinity and velocity profiles were assigned to the new locations. To conserve the transports, the inverse model velocities displaced on the reference track were multiplied by the ratio of the inter-station area calculated after displacement to that before displacement. This small correction was essential to ensure mass conservation across the individual sections. In figure 2 , we compare the barotropic streamfunction computed from the inverse model original velocities to that computed with the velocities displaced on the reference track for the 6 OVIDE cruises, showing that changes in transports induced by the displacements are small.
Layer Limits Water masses
Upper MOC σ 1 < 32.15 as in given for selected regions delimited by isotachs of zero velocity and selected layers delimited by isopycnals (see also Table 2 ). Table 2 .
Evaluation of the velocity fields
The mean velocity fields were calculated from the inverse model velocity and the the LADCP data as an additional independent source of information on the mean circulation.
Altimetry
Altimetry was used to place estimates of the sea-surface velocities at OVIDE within a wider spatial context. We used the delayed-time merged global ocean ¼° gridded surface 
MEAN TRANSPORTS ACROSS THE OVIDE SECTION FOR 2002-2012
This section is organized as follows. We first describe the NAC and its branches (section 3.1) and present their transports (section 3.2). After a brief description of the anticyclonic circulation south of the NAC (section 3.3) we focus on the transports around the Reykjanes Ridge (section 3.4) and, finally, we discuss the western boundary current system and the Irminger Gyre (section 3.5). The analysis of the averaged fields (Figures 3 and 4) distinguishes four isopycnal layers named, from surface to bottom, the upper MOC layer, the intermediate layer, the upper deep layer and the lower deep layer (the upper and lower deep layers are sometimes merged and referred to as the deep layer). The limits of the layers, which are similar to those found in the literature (see e.g. Sarafanov et al., 2012) , and the water masses they encompass are indicated in Table 2 .
The NAC description
The NAC branches are embedded in an energetic eddy field (see the distribution of surface eddy kinetic energy in Figure 2 ), which challenges the identification, in synoptic fields, of an unequivocal relationship between the NAC branches in the eastern basin and those at the MAR. However, as discussed in the following paragraphs, connections can be identified in the time-averaged fields derived from OVIDE.
We compare, in Figure 6 
The NAC transports
East of the MAR, there is no unique definition of the geographical limits of the NAC that could be used for the computation of the NAC transport. We thus relied on the barotropic streamfunction ( Figure 2 Table 3 ).
In isopycnal layers, the NAC transports 27.2 ± 0.8 Sv of upper MOC water, 11.9 ± 1.8
Sv 
The circulation around the Reykjanes Ridge
The Reykjanes Ridge is a bathymetric barrier that strongly affects the circulation and water mass distribution in its vicinity (Figures 3 and 4) . A general anticyclonic circulation is Table 3 ).
Salinity in the upper MOC layer is larger over the eastern flank of the Reykjanes Ridge than at the center of the cyclonic circulation in the Iceland Basin (Figures 3 and 7) .
Accordingly, the upper part of the ERRC cannot stem solely from the northern branch of the 27 NAC that flows through the central Iceland Basin. Keeping in mind the cyclonic circulation in the Iceland Basin, an additional contribution to the ERRC should therefore arise from the SAF that carries water masses with salinity values similar to those observed in the ERRC ( Figure   7 ; Brambilla and Talley, 2008; Lherminier et al., 2010) .
On the western side of the Reykjanes Ridge, the top-to-bottom integrated transport of the Irminger Current (IC) was estimated at 9.5 ± 3.4 Sv northeastward ( Figure 5 , Table 3 ).
The IC is surface-intensified and more baroclinic than the ERRC (Figure 4 At depth, ISOW is carried southwestward on the eastern flank of the Reykjanes Ridge.
ISOW flows into the Irminger Sea through the Charlie-Gibbs Fracture Zone (Saunders, 1994) and through gaps in the ridge north of it, especially the Bight Fracture Zone (Lankhorst and Zenk, 2006) . Between the Reykjanes Ridge and 26.5°W, the flow in the deep layer is composed of 3 permanent southwestward veins (Figure 4 ) with an associated net transport, including the recirculation, of 3.3 ± 0.5 Sv southward. In the Irminger Sea, we found an ISOW transport in the deep layer of 0.8 ± 0.5 Sv northward over the western flank of the Reykjanes Ridge and 1.8 ± 0.6 Sv northward in the central Irminger Sea.
The Irminger Gyre and the Western Boundary Current
In the interior of the Irminger Sea, the circulation is composed of two northward branches (Figure 4) , namely the IC along the western flank of the Reykjanes Ridge (see section 3.4) and the eastern rim of the Irminger gyre. The latter is a circulation feature internal to the Irminger Sea, partially connected to the cyclonic circulation in the Labrador Sea (Våge et al., 2011; Lavender et al., 2005) . The IC is separated from the northward branch of the Irminger gyre by a weak southward flow. Following Våge et al., (2011) , the top-to-bottom transport of the Irminger gyre (7.7 ± 2.1 Sv) was estimated as the magnitude of its eastern part ( Figure 5 , Table 3 ).
The southward Western Boundary Current (WBC) in the Irminger Sea is composed of the EGIC (East Greenland Irminger Current, σ 0 <27.8, see Lherminier et al., (2010) and Daniault et al., 2011a ) and the DWBC (σ 0 > 27.8) that carries both ISOW and DSOW. The EGIC is composed of three components -properly the EGC (σ 0 <27.6), the spill jet (27.6<σ 0 <27.8), (Pickart et al., 2005) and the adjacent IC that usually cannot be separated at 60° N. Figure 5 shows an inhomogeneous DWBC possibly due to contribution of the cascading north of the OVIDE line . The WBC total transport was estimated at 33.1 ± 2.6 Sv, of which 23.4 ± 1.9 Sv belongs to the EGIC and 9.7 ± 0.7 Sv to the DWBC. The WBC and the core of the IC are permanent features of the circulation (Figure 4 ).
Between the two cores the circulation is more variable, which is supported by the EKE distribution shown in Figure 2 .
Discussion
Transports of the main currents
Estimates dbar) of the NAC transport; 2) the southern limit of Roessler et al. (2015) array is too north to account for the transport of the southern NAC branch (see Figure 6 ). For a more accurate comparison, we estimated the NAC transport at OVIDE using limits similar to those of Roessler et al. (2015) (Figure 6 ). Such a southern limit was defined at OVIDE assuming that the NAC streamlines follow the isolines of surface absolute dynamic topography. The northern limit was set at the center of the Iceland Basin cyclonic circulation. As a result, we found respectively 27 ± 6 Sv and 24 ± 4 Sv for the total and baroclinic (referenced to 3400 dbar) NAC transports at OVIDE. The baroclinic transport compares reasonably well with Roessler et al. (2015) estimate. We note that the contribution of the neglected velocity at 3400 dbar to the total transport is small (~3 Sv), which is also the case when considering the NAC transport over its full horizontal extent (41.8 for the total vs. 39.2 Sv for the baroclinic transport). Thus, the difference between the 41.8 Sv NAC transport found at OVIDE and the 27 Sv found by Roessler et al. (2015) is mainly due to the choice of the geographical limits and the inclusion or not of the southern NAC branch.
We noted earlier that the northern NAC branch is more barotropic than the southern branch ( Figure 8 ). This change in the NAC vertical structure was already evidenced by Sy et al. (1992) who noted that the NAC branch observed at the Charlie-Gibbs Fracture Zone was more barotropic than the branches observed further south on both sides of the MAR. We The baroclinicity change within the NAC would thus mark the transition from the subtropical to the subpolar gyres.
Between the southern limit of the NAC (46.1°N, 19.4°W) and Portugal, the top-tobottom transport was estimated at 13 ± 2.0 Sv southwestward. It originates from the NAC.
This limit is found at the same location as in Paillet and Mercier (1997, their Figure 9 ). This is likely not a coincidence as the southwestward turn of the flow immediately east of 19.4°W is a permanent feature at OVIDE (Figures 4 and 5) . It supports our setting of the southern limit of the NAC at this location. Paillet and Mercier (1997) found 16 Sv for the southward recirculation of the NAC in the West European Basin, which compares well with our result.
The ERRC is a permanent circulation element (Figure 4 ), which confirms Lankhorst and Zenk (2006) results who, based on the analysis of subsurface floats drifting between 1500 and 2600 dbar underlined the permanent character of the circulation on the eastern flank of the Reykjanes Ridge. The transport of the ERRC, including the ISOW, was estimated at 12.1 ± 1.1 Sv. The southwestward flows between the Reykjanes Ridge crest and 27°W were missed by previous current measurements (Langseth et al., 1992; Krauss, 1995; Van Aken and De Boer, 1995; Knutsen et al., 2005) with the notable exception of Chafik et al. (2014) .
Analyzing The top-to-bottom integrated transport of the IC at OVIDE was estimated at 9.5 ± 3.4
Sv ( Figure 5 ), to be compared to the 13 ± 3 Sv mean transport reported by Våge et al. (2011) for 1991-2007 and to the 12 ± 2 Sv mean transport reported by Sarafanov et al. (2012) and EGCC as in Sutherland and Pickart (2008) , i.e. for salinities less than 34.8, we found a transport 1.5 ± 0.2 Sv that compares well with their estimate of 2 Sv, considering that we have missed a little part of the EGCC due to occasional ice cover.
Flows over the Reykjanes Ridge
Lherminier et al. (2010) 
Circulation schemes
In this section, we discuss circulation schemes of the northern North Atlantic for the upper, intermediate and deep isopycnal layers (Figures 9a, b , c, Table 2 ) based on our results
complemented by the results of earlier studies.
Upper MOC layer
In the upper MOC layer (σ 1 < 32.15, Figure 9a ), the pathways inferred from altimetry In the upper MOC layer, the transport of the IC and the intensity of the Irminger gyre were estimated at 4.8 ± 1.1Sv and 1.0 ± 0.3 Sv respectively. In the Irminger Sea, north of OVIDE, the strong heat loss in fall and winter leads to intense convective mixing (Pickart et al., 2003; Brambilla and Talley, 2008; Piron et al., 2016) and to transformation of upper MOC water into denser lower MOC water at a rate of 9.6 ± 1.2 Sv (Figure 9a ). This downwelling results from the volume balance of the box model presented in section 4.2 and its strength is similar to that reported by Sarafanov et al. (2012) (10.2 ± 1.7 Sv). As sketched in Figure 9 , the upper MOC layer (σ 1 < 32.15) becomes very thin (< 200 m thick) off Cape Farewell (see Table 3 and from the volume budget derived in § 4.2. White numbers on black background are from , gray numbers are from (Rossby and Flagg, 2012) for Iceland-Scotland Ridge and (Østerhus et al., 2008) and (Sutherland and Pickart, 2008) for the Denmark Strait. The circle with a cross inside denotes a diapycnal downwelling. The circulation scheme was drawn from these observations using the absolute dynamical altimetry averaged over 2002-2012 summer months (Figure 7) , Dickson et al. (2008) , Brambilla and Talley (2008) , Sutherland and Pickart (2008) , Lherminier et al. (2010) , Sarafanov et al. (2012) , Rossby (1996) , Holliday et al. (2009) and Våge et al. (2011) as additional sources of information on circulation pathways.
Intermediate layer
The OVIDE data provide a new quantification of the transports of intermediate water in Figure 4) . Black numbers on white background are from Figure 5 and from a volume budget derived in § 4.2. White numbers on black background come from . The circle with a cross inside denotes a diapycnal downwelling; the circle with a dot inside denotes a diapycnal upwelling. The circulation scheme was drawn from these observations and using reported by Pickart et al., 2005 and Falina et al., 2012) . The joint northward transport of intermediate water across OVIDE by the IC (3.9 ± 1.8 Sv) and the eastern limb of the Irminger gyre (4.9 ± 1.4 Sv) is 8.8 ± 1.7 Sv northward, which is less than the 11.4 ± 1.7 Sv found at 59.5°N by Sarafanov et al. (2012) (Figure 9b ). This difference comes from a smaller IC transport at OVIDE (58.5°N, 3.9 ± 1.8 Sv) than at 59.5°N (6.4 ± 1.6 Sv). The transport of intermediate water by the EGIC was estimated at 19.6 ± 1.6 Sv southward (16.4 ± 3.9 Sv in Sarafanov et al., 2012) . In terms of the net diapycnal volume transports between the layers inferred from the volume budgets, this intermediate layer in the Irminger Sea gains 9.6 Sv from the upper layer and loses 3.7 Sv toward the deep layer.
Deep layer
In the deepest southeastern part of the OVIDE section, we observed 0.9 Sv of northward flowing LNEADW (Figures 5 and 9c) . About 1 Sv of NEADW is found to recirculate southward at 50°N, 22°W, following the 4000 m isobath (Figures 9c and 5 ). The 1.1 Sv found at 45°N, 19°W (Figure 9c ) are mainly localized in a deep extension of the LSW flow ( Figure   5 ).
The ISOW transport across the Iceland-Scotland Ridge amounts to 3 Sv (Østerhus et al., 2008) . Some entrainment occurs south of the sills (Dickson et al., 2002) , but our integral method prevents from giving an exact number. We found 3.2 ± 0.4 Sv for the southward transport of ISOW along the eastern flank of the Reykjanes Ridge (Figure 9c ). This estimate compares favorably with other estimates south of Iceland: Saunders (1996) found 3.2 ± 0.5 Sv from a current meter array; Kanzow and Zenk (2014) found 3.8 ± 0.6 Sv from a combined moored current meter/hydrography array; Xu et al. (2010) found 3.3 Sv in an eddy-resolving numerical simulation of the ocean circulation. Transports of ISOW across OVIDE in the Iceland Basin were observed in three different current veins suggesting three different pathways for ISOW from the Iceland-Scotland Ridge, which is supported by Xu et al. (2010) simulations. The latter were used to draw the fate of these ISOW pathways: the westernmost branch crosses the Reykjanes Ridge through the Bight Fracture Zone; the middle branch flows mainly through the Charlie-Gibbs Fracture Zone; the easternmost branch flows southward into the Maury Channel.
In the Irminger Sea, we found the main northward pathway for ISOW in the interior part of the basin (Figure 9c ). We suggest that this interior ISOW flow comes from the Charlie- Sv according to Kanzow and Zenk, 2014) . Figure 5 and from a volume budget derived in § 4.2. White numbers on black background are from Sarafanov et al. (2012) , gray numbers at the Greenland Scotland Ridge are from Dickson et al. (2008) . The circle with a cross inside denotes a diapycnal downwelling; the circle with a dot inside denotes a diapycnal upwelling. The circulation scheme was drawn from these observations using Xu et al. (2010) and Saunders (1994) as additional sources of information on circulation pathways.
Conclusion
We quantified the decadal mean circulation across the Greenland-Portugal OVIDE section by averaging the absolute velocities derived by inversions of the hydrographic and SADCP data gathered every other summer between 2002 and 2012. The mean circulation obtained by averaging 6 surveys reveals the main circulation features that are blurred by the mesoscale variability in synoptic circulation estimates (see e. g. Figure 2 ). The obtained mean 41 velocities are in good quantitative agreement with the mean velocities derived from the LADCP data and, at the surface, from the altimetry data. We found several permanent features mainly in the cores of the WBC, the IC, the ERRC, also in a flow at the southern limit of the NAC (Figures 4 and 5) . We presented and discussed our quantification of the decadal mean transport of the NAC in the eastern North Atlantic and detailed its partition into three different branches ( Figure 5 , Table 3 ). We elucidated the fate of the NAC branches north of the OVIDE section by connecting them to observations at 59.5°N and at the Greenland-Scotland Ridge (Figure 9 ). The top-to-bottom NAC transport was estimated at 42
Sv northwestward (see Table 3 for errors). We noted that this estimate is larger than the 27 Sv found west of the MAR by Roessler et al. (2015) whose observations did not include the southernmost part of the NAC southern branch. We argued that the NAC feeds i) the ERRC, which transport was estimated at 9 Sv (without the contribution of the ISOW); ii) the flow over the Reykjanes Ridge (11 Sv); iii) the flow across the Greenland-Scotland Ridge (9 Sv from the literature); iv) the southwestward circulation in the west European Basin (13 Sv). 
